Evidence for activation of an active electrogenic proton pump in Ehrlich ascites tumor cells during glycolysis.
The addition of glucose to a suspension of Ehrlich ascites tumor cells results in rapid acidification of the extracellular medium due to lactic acid production. The nature of the H+ efflux mechanism has been studied by measuring the time course of the acidification, the rate of proton efflux, the direction and relative magnitude of the H+ concentration gradient, and the voltage across the membrane. Using the pH-sensitive dye acridine orange, we have established that after addition of 10 mM glucose an outward-directed H+ concentration gradient develops. As the rate of glycolysis slows, the continued extrusion of H+ reverses the direction of the H+ concentration gradient. Changes in absorbance of the voltage-sensitive dye diethyloxadicarbocyanine iodide (DOCC), and changes in the distribution of the lipid permeant cation tetraphenyl phosphonium, showed a dramatic and persistent hyperpolarization of the membrane voltage after glucose addition. The hyperpolarization was prevented by the protonophore tetrachlorosalicylanalide (TCS) and by valinomycin, but not by the neutral-exchange ionophore nigericin. Inhibitors of lactate efflux were found to reduce the rate of acidification after glucose addition but they had no effect on the magnitude of the resulting hyperpolarization. On the basis of these and other data we suggest that an active electrogenic pump mechanism for H+ efflux may be activated by glucose and that this mechanism operates independently of the lactate carrier system.